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A METHOD OF CONSTRUCTING MICHELL TRUSS USING
FINITE ELEMENT METHOD

Zhou Kemin  Hu Yunchang
(Ciwil and Building Engineering School of Tiangin University, Tiongin 300072, China)

Abstract A new method of constructing Michell truss based on finite element analysis was
presented. The orthotropic composite plates with fibrereinforcement was used as the material
model. The direction and density of fibre, which determining the constitutive parameters of the
materials, were taken as design variables. A iterating schemes was suggested by this paper to
determine these variables. According to the results of finite element analysis, the direction of the
fibre in each finite element was turned to the direction of principal strain, and the density of fibre
in each finite element was increased (or decreased) when the strain in the same direction is greater
(or less) than allowable strain. It induced the changing of the stiffness in the two orthogonal
direction in each element during the process of the iteration. The strain and imternal force field
satisfying Michell criteria was formed after several iteration. At the same time, the across areas
and the direction of the bar in the contimmm body were obtained. According to these results,
the optimum truss is formed. By this method, the structure in any shapes, with any supporting
and loading condition can be calculated. The checkerboard problem was avoid and more detail
structural can be obtain by using less elements. Several examples are used to demonstrate the
efficiency and effectiveness of the proposed method.
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